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s— () _ .-=0. From the last equation — _ = — , dt which, by integra- 
nt J i/a*+2t. 4 ' 

/On 

tion, gives logXs + l + v^-N 2 ) —^;—£, the constant again being zero, since 

when t— 0, 8—0, and logl-=0. 

Taking this between the limits 7 and 0, £— £, approximately. 

Also solved by O. B. M. ZERR, C. W. M. BLACK, J. SCHEFFER, and the PROPOSER. 

53. Proposed by J. C. NAGLE, M. A., 0. E., Professor of Civil Engineering, Agricultural and Mechanical 
College of Texas. 

Find the loeus of the center of gravity of an are of constant length for a parabola. 
Solution by G. B. M. ZEEE. A. M., Ph. D., President of Kussell College, Lebanon, Va. 

Let m, v be the coordinates of the center of gravity, y i --4ax, be the equa- 
tion to the parabola for any point on the curve. 



.•. sw — 



— J xda—i(a + 2x) |/ ax+x* §— log I -— -' j 

i^ .ox/ T - J - ft2 i ( \ /x + v / a + x\ 

— i( a + 2a;)|/ ax + x- j— log y J — *■ 1 

a 2 / i/x+i/a + x\ a . , ■ — j- 

4 log {-z—p V ~ a )= j- ■(«- i/ar+*»). 

.•. sw,=i] / a , (a + a;)» — }«* (1). 

-sv^ J j/d* ~J, a(rt + a:)3 — ^a 2 ■ (2). 

a and x are both variable in (1) and (2). It does not appear easy to elim- 
inate a and x and thus obtain an equation in u, v. 



DIOPHANTINE ANALYSIS. 



Conducted by J. M. C0LAW, Monterey, Va. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

53. Proposed by A. H. BELL, Hillsboro, Illinois. 

Given x 2 — 114ij/ 2 ---=p3 to find the least values of x and y in integers. 
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I. Solution by the PROPOSER. 

It can be demonstrated that D, in x s — Ay~d=D, can be any denominator 
of the complete quotients from the \/A, and that x and y are the numerator and 
denominator of the convergent preceding the term in which D is taken. Now 
the complete quotients for the i/114t are 

0+j/1141 lOa + y/lW Qi+y/lHi 8i+|/114! 

_ . _ . _ . _ ; et c. 

No. term 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12, etc., reversing. 

.-. v/114i=4, J°L : 5, 3, 2, 1, 2, 1, 6, 2, 1, 1, 10, 10, etc., reversing. 
Complete denom'rs=l : 4, 6, 7, 12, 6, 14, 3, 8, 9, 12, 2, 2, etc., reversing. 

Hence % and y are found in the 6th convergent and also the 15th converg- 
ent, and x and i/=2095 and 196, and also from the 15th term £=42, 307, 834, 
and i/=3, 958, 154. [Also see problem 38.] 

II. Solution by J0SIAH H. DRUMMOND, LL. D., Portland Maine. 

I have not solved this problem as stated, but as I have solved it in this 

form a; 2 — 114iy 8 ±3=0 (1), and as that is a pretty question, I send my 

solution. 

Multiplying by 4, it becomes 4r 2 —457i/ 2 ±12=D=say (2x—m*—4x 2 
—Amx + m*), from which we find 

.__4_57y s +w*±12 
4m 

(w±12)/4m evidently becomes integral when m=G ; and we have 

457 ? y 2 457?/* 

-— -■ "-+2, or-gJ- + l. 



■■- 24 ' ' 24 

457i/ s /24 becomes integral whenj/=12n, ands;~=2742n + 2. or — 2748n+l, 
according as the -f- or — sign before 3 is taken. 

If n=l, y=12, and x=2744 or 2743 ; in the former, 3 is negative, and in 
the latter, positive, in order to make the expression a square. 

54. Proposed by JOSIAH H. DRUMMOND, LL. D., Portland, Maine. 

In the expression 2x*.—2ax+b t , find two series of values for x in integral 
terms of a and ft. 

I. Solution by the PROPOSER. 

2j; 3 — 2ax + b" is evidently a square when x=a. Take x—y + a, and sub- 
stituting, we have 2y 2 + 2ay + b* — a =(8ay)(my— ft) 8 . 

Reducing, y=2{a + bm)/{m* -2). Taking m=2/l, 10/7, 58/41, etc., we 
have one integral series of the value of y, viz : a+26, 49a f 10ft, etc. Taking 
to=3/2, 17/12, 99/70, etc., we have another integral series of the value of y, viz : 



